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Description 

Field of the Invention 

5 [0001 ] The present invention relates to an information transmission and reception system, modeled on a linear chain, 
for use primarily in collision avoidance. In a linear chain utilizing the invention, a data signal is sent from a first and 
forward most unit through the chain to a last unit. The information sent from the first unit is transmitted rearwardly by 
each subsequent unit in the chain wherein each unit may interpret and modify the signal being sent. At any point in 
the chain, a unit may analyze the transmitted signal to obtain information about conditions forward of that unit. Appro- 
ve priate actions may then be taken by an operator of any unit. 

Background of the Invention 

[0002] Many devices have been proposed to assist the motorist of a vehicle in avoiding collisions. One area of the 

15 art can be considered proximity detectors which rely on the amplitude of a received signal to indicate that a certain 
minimum distance has been established. These devices require that the lead automobile and the following automobile 
possess the same equipment. These devices generally utilize an auxiliary emitter and receiver to indicate the relative 
distance between a lead automobile and a following automobile. Devices of this nature rely on amplitude of the trans- 
mitted waves to trigger a warning system on a following automobile. For example, a lead car emits light waves and 

20 when a following car encounters these waves, an alarm is triggered to indicate to the following motorist that she or he 
is in close proximity to the lead car. A representative patent in this field is U.S Patent No. 3,892,483 issued to Saufferer 
on July 1 , 1 975. Saufferer discloses a distance warning device for vehicles. His invention concerns the rearward trans- 
mission of waves so that a following vehicle would receive the waves and either indicate that the following vehicle was 
too close, or automatically brake the following vehicle to avoid a collision. Saufferer relies on wave detection or mon- 

25 itoring of wave amplitude as the means for determining distance between the two vehicles. 

[0003] Another area of the art can be considered distance measuring devices that rely on the Doppler effect. These 
devices are autonomous - they do not require that another vehicle have a compatible system. These devices generally 
utilize a wave emitting and receiving component located on the primary vehicle. By emitting wave energy and analyzing 
the reflected wave, an approximation as to distance between the primary vehicle and another object can be determined. 

30 When a certain minimum value corresponding to a minimum safe distance is reached, the motorist of the primary 
vehicle is alerted or his or her vehicle is caused to slow in response thereto. A representative patent in this field is U. 
S. Patent No. 4,833,469 issued to David on May 23, 1989. David discloses a proximity sensing system that uses the 
Doppler principal to warn a motorist of a vehicle that he or she is approaching an object at an unsafe speed. This is 
accomplished by comparing the relative speeds of the vehicle to the measured object. 

35 [0004] Both of these systems, the proximity detectors and the distance/velocity devices using the Doppler principal, 
look only to the vehicle directly in front of or behind the motorist. These systems are designed to warn a motorist that 
an unsafe condition may exist, based upon distance considerations. These systems are reactive and not proactive i. 
e., these systems warn a motorist only after a hazardous situation has been encountered. 

[0005] Under many circumstances, knowledge of the condition of a vehicle directly in front of a motorist is adequate. 

40 That, of course, is the purpose of brake lights and turn signals. However, as the nations' highways become more and 
more congested, more and more "chains" are formed. These chains, a term used from the common phrase "chain 
reaction", occur when a linear progression of vehicles closely follow one another. It is in these situations that accidents 
are very likely to occur - especially when driving conditions are poor such as during a snow storm or in dense fog. For 
example, from 1981 to 1989 783 people died on California highways because of fog related accidents. Clearly, many 

45 of these accidents could have been avoided if each motorist in the chain of vehicles knew of the preceding vehicle's 
actions without relying upon significantly impaired, external visual cues. 

[0006] Often, a motorist immediately observing the brake lights of a preceding vehicle does not realize his or her 
minimum stopping distance may be greater than that of the preceding vehicle. Or even more common, a preceding 
vehicle can see a hazardous condition and be prepared to respond; however, those motorists following this vehicle 

50 are shielded from that critical information and must only rely on the brake lights of the preceding vehicle to inform them 
of forth coming adverse conditions. This problem is best exemplified where a tractor and trailer truck obstructs a mo- 
torist's view of conditions in front of the truck. For example, if the brakes of a vehicle in front of the truck are applied, 
the motorist following the truck must wait for the truck to apply its brakes, change lanes, or otherwise become aware 
of the condition that requires braking or avoidance. 

55 [0007] In chains, the delay from motorist to motorist in responding to brake lights of the vehicle in front of him or her 
becomes significant. On the average, it takes 0.25 seconds for the human brain to observe and analyze a condition, 
and an additional 0.25 seconds for a corresponding reaction to the observation to occur. Consequently, each motorist 
in a chain of vehicles imparts an average of a 0.5 second delay in response to the system. In a five automobile chain, 
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the last motorist will observe a brake light on the preceding vehicle no sooner than two full seconds after the situation 
has manifested. However, if the last motorist in a chain was able to determine whether or not any preceding motorist, 
other than the immediately preceding motorist, in the chain was braking, then that motorist could ANTICIPATE braking, 
thus he or she could begin decelerating prior to observing a traditional indication that there was a need to brake. 

5 [0008] During adverse driving conditions, a reaction delay is even more undesirable. The above described situations 
assume that a motorist's perceptions are not impaired. However, in adverse driving conditions such as bad weather, 
smoke, or dust, etc., a motorist's ability to perceive hazards is significantly reduced. Further, a motorist's ability to 
observe the condition of a preceding vehicle is also impaired. In addition, road conditions may cause the effective 
braking distance of a vehicle to be significantly greater than when traveling during favorable road conditions. The ability 

10 to anticipate hazardous conditions by receiving information not subject to human reaction delays and not subject to 
visibility limitations would significantly decrease the occurrences of chain reaction type, multiple vehicle collisions and 
injuries. 

[0009] Therefore, there is a need for a distant early warning system for use by motorists and the like to provide 
information to such operators about actions and conditions occurring in front of them. Information such as whether or 
15 not preceding vehicles in a chain of vehicles are decelerating would permit a motorist to prepare to avoid hazardous 
conditions that could damage property or injure persons. 

[0010] From the document "Patent Abstracts of Japan, 4-241100 (A) & JP-A-42411 00" a travelling supporting device 
which utilizes communication between vehicles is known. 

20 SUMMARY OF THE INVENTION 

[0011] The present invention comprises a method, an apparatus, and a system for receiving, perceiving, and trans- 
mitting electromagnetic signals through a series of movable, independent units in a substantially linear chain of units. 
Each unit has a processing unit coupled to an emitter, a detector, means for detecting deceleration of the unit, and 

25 means for detecting deceleration of a preceding unit. A simple form of the invention is disclosed wherein the means 
for detecting deceleration of the unit comprises monitoring an inertial sensor or the unit's deceleration device. The 
means for detecting deceleration of a preceding unit comprises monitoring a range computing device such as a Doppler 
device or a direct angle measuring device, or by a passive device such as brake light monitoring device, e.g. a frequency 
and amplitude sensitive photoelectric detector. A general form is also disclosed wherein a preceding unit encodes the 

30 transmitted signal to contain information relating to deceleration of that unit and/or any preceding units from which 
information relating to deceleration is obtained. To enhance the utility of the apparatus, a display panel is provided for 
displaying the information contained in the signal. Finally, a complex form is disclosed wherein the encoded signal 
comprises information relating to the number of units in the chain, the number of decelerating units in the chain, the 
length of the chain of units, the average velocity of the units, and mass of the chain, as well as other non-operational 

35 information such as vehicle identification, motorist information, etc. A more sophisticated display panel is provided to 
more adequately display the complex information contained within the signal. 

[0012] The principle object of the invention is to provide all units in a chain of units with information concerning the 
actions taken by or conditions of preceding units. In the simple form, each unit has a single state binary emitter for 
transmitting an identifiable signal, and a corresponding detector. The emitter transmits an identifiable signal upon (1) 

40 detecting a decrease in relative velocity of a preceding unit, (2) receiving via the detector the identifiable signal, or (3) 
detecting a decrease in relative velocity of the unit itself. In this manner, all subsequent units in the chain are informed 
that a preceding unit is decelerating, even if the unit cannot be seen directly or an immediately preceding unit is not 
decelerating. A feature relating to this form of the invention limits the effective transmission/reception distance of the 
apparatus to avoid signal overlap. However, according to a feature of the invention the signal strength of the transmis- 

45 sion signal is increased upon the detection of a unit's hazord indicators. 

[0013] In the general form, each unit continuously emits a variable state encoded signal. As a first unit approaches 
a second unit, the detector of the first unit receives the signal. The processing unit then is set to analyze the information 
encoded in that signal. Four distinct states are provided for: A first transmitted bit indicates that the second unit has or 
has not detected the deceleration of any unit preceding it; a second transmitted bit indicates that the second unit has 

50 or has not begun decelerating. Consequently, there are three distinct pieces of information: Whether the first unit is 
within range of the second unit; whether any units that may precede the second unit are decelerating; and whether the 
second unit is decelerating. 

[0014] In the complex form, each unit continuously emits a signal comprising "packets" of information in the manner 
of binary transmissions used in digital communications. The use of a standard protocol permits the mass transfer of 
55 large volumes of data information. As stated above, such packets may include the number of units in the chain, the 
number of decelerating units in the chain, the length of the chain of units, the average velocity of the units, and mass 
of the chain, as well as other non-operational information such as vehicle identification, motorist information, etc. Such 
information may find use in personal areas or in public areas such as law enforcement. 
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[0015] In a preferred embodiment of the apparatus, a motor vehicle comprises each independent unit. The emitter 
is mounted so as to face rearwardly and the detector is mounted so as to face forwardly. In this embodiment, the signal 
is transmitted rearwardly from the vehicle. If a following vehicle is within the range of the emitter, the following unit may 
receive the signal, process it, and display and forward the signal with or without augmentation, depending upon the 
conditions. If a following vehicle is equipped with the present apparatus, a system of the invention is formed. 
[0016] Therefore, a system of a preferred embodiment comprises two or more units equipped with the apparatus 
which are in data communication with each other. Each unit receives a data encoded signal and may convert the signal 
to an audio and /or visual display. In addition, each unit may augment the received signal to provide following units 
with an appropriately updated, data encoded signal. 

[0017] A method of the invention comprises transmitting a data encoded signal rearwardly to the direction of normal 
travel by a first unit, receiving the data encoded signal by a second unit, processing the signal into appropriate audio 
and/or visual form while augmenting the signal with information pertaining to the receiving unit if necessary, and trans- 
mitting the combined data information in a direction opposite to the normal direction of travel of the second unit. 
[0018] Therefore, it is an object of the present invention to provide an apparatus for use in a system having two or 
more apparatus wherein the status of a first unit is transmitted rearwardly so that it may be received by a second, 
following unit whereupon the second unit may receive and analyze the data signal and transmit it with possible aug- 
mentation concerning the status of the second unit to a third unit, and so on. 

[0019] It is also an object of the present invention to provide a method, an apparatus, and a system that eliminates 
delayed human reaction time when reacting to preceding decelerating or stationary units. A benefit of this invention is 
that by providing each unit in a chain of units with information about units preceding it, an operator of a unit can be 
better prepared for adverse conditions. 

[0020] It is another object of the present invention to provide an information conduit commencing from the first unit 
to the last unit in a chain. By providing such information, any unit in the chain of units can analyze the information 
contained in the conduit to determine if specific action is required. 

[0021 ] It is a further object of the present invention to provide the aforementioned information to a motorist independ- 
ent of visibility conditions, thereby significantly decreasing a motorist's reliance on visual cues exterior to the unit where 
such cues may be absent or limited. 

[0022] A feature of the present invention provides for indicating to an operator of a unit that a chain of units has 
formed and that the operator's unit is part of that chain; that at least one unit in the chain may be decelerating and/or 
that an immediately preceding unit is decelerating. 

[0023] Another feature of the present invention provides for a first unit to have a rearwardly facing light source, 
preferably a blue light, to indicate to a following unit, possibly not possessing the present invention, that a motorist in 
a unit preceding the first unit is braking and that caution should be exercised. 

[0024] Yet another feature of the present invention provides for the transmission and reception of additional infor- 
mation such as the number of units in the chain, the number and identity of units in the chain being braked, the length 
of the chain of units, the average velocity of the units, and mass of the chain, as well as other non-operational information 
such as vehicle identification, motorist information, etc. Reception of this information when processed by a microproc- 
essor permits an operator to obtain information about current operating conditions that would otherwise be unavailable 
to him or her. This information can be further processed by the microprocessor to provide the operator with additional 
information such as recommended safe following distances. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 

Fig. 1 is a simplified illustration of three vehicles that have formed a chain and the status of their display panel 
lamps and transmitted signal; 

Fig. 2 is a simplified illustration of five vehicles that have formed a chain and the status of their display panel lamps 
and transmitted signal; 

Fig. 3 is an algorithmic state machine logic diagram of the transmitter portion of a preferred embodiment of the 
invention; 

Fig. 4 is an algorithmic state machine logic diagram of the receiver portion of a preferred embodiment of the 
invention; 

Fig. 5 is a schematic diagram of a processing unit of a preferred embodiment of the invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0026] A general embodiment of the present invention can be characterized as a movable unit or vehicle having 
installed therein an emitter, a detector, a deceleration indicator, a processor, and a panel indicator. In this embodiment, 

5 the emitter is constructed so as to produce a highly directional RF signal. Signal frequency is chosen to be very high 
while output power is chosen to be very low. A high frequency is chosen to enhance the directional nature of the signal 
so that it will be confined to a relatively small area, and a low power output is chosen so that the effective transmitting 
distance is approximately six car lengths. Radio frequency signals are chosen as the mode of transmission and recep- 
tion as they are not subject to degradation during adverse driving conditions as might light waves. The direction of 

10 signal emission is substantially rearward in relation to the vehicle's normal direction of travel so that only vehicles in a 
substantially linear chain will be in communication as opposed to including vehicles adjacent the chain. 
[0027] The detector is constructed similar to the emitter so as to have greatest sensitivity in a direction substantially 
forward in relation to the vehicle's normal direction of travel so as to receive RF signals transmitted by emitter equipped 
vehicles forward of it and within the range of signal transmission, the deceleration indicator provides information relating 

15 to a negative change in velocity of the vehicle, and be conveniently associated with the vehicle's braking system. A 
processing unit is coupled to the emitter, detector, and deceleration indicator, and operates to interpret the incoming 
signal and provide the vehicle operator with information pertaining to vehicles preceding him or her via the panel 
indicator and appropriately update the incoming signal for retransmission via the emitter. 

[0028] In the vehicle chain illustrated in Fig. 1, each panel indicator 30a-c displays to the motorist of each corre- 
20 sponding vehicle information about his or her vehicle (is she in a chain), about the vehicle directly preceding her (has 
that motorist applied his brakes), and about the vehicles preceding the followed vehicle (have any brakes been applied 
by motorists that aren't associated with the immediately preceding vehicle in the chain). The aforementioned conditions 
are indicated by lamps 34, 36, and 38 on each panel indicator 30. 

[0029] "Chain Formed" lamp 34, which may be white in color, informs the motorist if he or she is part of a chain of 
25 vehicles, i.e., two or more. "Chain Brake" lamp 36, which may be blue in color, informs a motorist that some motorist 
preceding the followed vehicle has applied his or her brakes and that it may be necessary to exercise caution, especially 
if a hazard has not yet been identified. "Brake" lamp 38, which may be red in color, informs the motorist if the brakes 
of the immediately preceding vehicle have been applied. 

[0030] Also illustrated in Fig. 1 is the state of information transmitted by emitters 12a-c. Emitters 12a-c transmit a 
30 data signal comprising in this embodiment a four bit header (1110) which acts as a handshake protocol followed by 
two bits of data information, and then by a two bit terminator which can signal the end of the series of information or 
relate to error detection and/or correction, e.g., a Hamming code. Relating to the transmitted two bits of information, 
the first bit concerns the "Chain Brake" aspect; and the second bit concerns the "Brake" aspect. Each processing unit 
20 controls what data is sent to it respective emitter 1 2a-c from the data signal received from a corresponding detector 
35 1 0a-c and the data obtained from the vehicle itself. The following describes the logic performed by any processing unit 
20 when transmitting a data encoded signal. 

Transmitted bit 1 is set low (a value of "0") unless one of two conditions are met: Detector 10 receives a valid 
header (indicating that the receiving vehicle is in a chain) and a high value for bit 1 (indicating that at least one motorist 
other than the immediately preceding motorist is braking), or detector 10 receives a valid header (indicating that the 
40 receiving vehicle is in a chain) and a high value for bit 2 (indicating that the motorist directly preceding the receiving 
vehicle is braking). Bit 2 is by default set low unless the vehicle's brakes are activated. 

Therefore, the following are representative of the distinct information states that can be transmitted by a vehicle. Also 
shown is the state of the received signal and the state of a display panel after receipt of the signal. For simplicity, the 
terminator bits have been omitted and the header bits have been separated by a dash (-) from the data bits. 

45 



50 



55 



Byte received 0000-00 


Header False 


Chain Brake Low 


Brake Low 


Display Panel Status 


White Off 


Blue Off 


Red Off 


Byte sent 1110-00 


Header True 


Chain Brake Low 


Brake Low 



The detector has not received an appropriate header. This indicates either that the motorist is not within the effective 
transmission/reception range of a preceding vehicle equipped with the invention, or that a preceding vehicle does not 
have the present invention. Consequently, unless the motorist applies her brakes (thereby meeting the condition for 
sending bit 2 high), the emitted signal has both bits set low. It should be noted that "0000" is chosen for simplicity. Any 
combination of bits other than the valid combination, i.e., "1110" can be received, but will not be considered a valid 
header. 



Byte received 1110-00 



Header True Chain Brake Low Brake Low 
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(continued) 



Display Panel Status 


j White On 


Blue Off 


Red Off 


Byte sent 1110-00 


I Header True 


Chain Brake Low 


Brake Low 
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The detector has received an appropriate header so the motorist is in a chain; no motorist in the chain is braking in 
front of him; and the motorist is not braking. If the motorist was braking, the transmitted signal would be 1110-11. 





Byte received 1110-01 


j Header True 


Chain Brake Low 


Brake High 


10 


Display Panel Status 


| White On 


Blue Off 


Red On 




Byte sent 1110-10 


j Header True 


Chain Brake High 


Brake Low 



The detector has received an appropriate header so the motorist is in a chain; no motorist preceding the immediately 
preceding vehicle is braking; the immediately preceding motorist is braking; and the motorist is not yet braking. If the 
motorist was braking, the transmitted signal would be 11 1 0-1 1 . 





Byte received 1110-10 


Header True 


Chain Brake High 


Brake Low 




Display Panel Status 


White On 


Blue On 


Red Off 


20 


Byte sent 1110-10 


Header True 


Chain Brake High 


Brake Low 



The detector has received an appropriate header so the motorist is in a chain; a motorist in the chain other than the 
immediately preceding motorist is braking; and the motorist is not braking. If the motorist was braking the transmitted 
signal would be 1110.11 



Byte received 1110-11 


j Header True 


Chain Brake High 


Brake High 


Display Panel Status 


| White On 


Blue On 


Red On 


Byte sent 1110-10 


j Header True 


Chain Brake High 


Brake Low 



The detector has received an appropriate header so the motorist is in a chain; a motorist other than the immediately 
preceding motorist in the chain is braking; the immediately preceding motorist is braking; and the motorist is not braking. 
If the motorist was baking, the transmitted signal would be 1110-11. 

[0031] From the foregoing, it can be seen that two distinct functions are performed by the processing unit ~ display 
control and emitter control. Figs. 3 and 4 show the logic performed by the processing unit. The three digit numerals 
represent distinct states that the processing unit must address. The illustrated logic permits the design and construction 
of suitable electronics for carrying out functions required by the invention. Fig. 5 represents a simple design for carrying 
out the logic using readily available NAND and NOR gates, and flip flops. Flip flops A, B, and C represent the input 
logic, flip flops CL, CB, and PB represent memory for "Chain Formed," "Chain Brake," and "Brake," and flip flops D, 
E, and F represent the output logic. Flip flop UC represents a control logic for a rear mounted blue light which will be 
discussed below. 

[0032] Turning then to a more complex example, in Fig. 2 a first vehicle D has no vehicles in front of it and therefore 
cannot receive a valid header. Consequently, display panel 30d has no lamps illuminated. In addition, the motorist of 
vehicle D is not braking so the transmitted byte is "1110-00". 

[0033] A second vehicle E receives the signal transmitted by emitter 12d via detector 10e. Upon signal processing 
by processing unit 20e, display panel 30e of vehicle E is activated and the "Chain Formed" lamp 34 is caused to 
illuminate. Because received bits 1 and 2 are low, neither the "Chain Brake" lamp 36 nor the "Brake" lamp 38 is caused 
to illuminate. The motorist of vehicle E, however, has determined that deceleration and/or braking is necessary and 
has therefore applied her brakes. Consequently, processing unit 20e causes emitter 12e to send bit 2 high, i.e. "01", 
to indicate that the motorist of this vehicle has applied her brakes. 

[0034] Vehicle F receives the "1110" header and the "01" data information and processing unit 20f determines that 
the vehicle is part of a chain because it has received a header and that there are no vehicles ahead of vehicle E that 
are braking because bit 1 was received low. Furthermore, it has determined that the motorist of vehicle E is braking 
because bit 2 was received high. Therefore, control panel 30f has illuminated the "Chain Formed" lamp 34 and "Brake" 
lamp 38. Simultaneously, processing unit 20f sends bit 1 high because one of the conditions necessary for sending bit 
1 high has been met: processing unit 20f received a header and bit 2 high. Because the motorist of vehicle F has not 
applied his brakes, transmitted bit 2 is low. 

[0035] Vehicle G receives the header "11 1 0" and the "1 0" data information and processing unit 20g determines that 
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the vehicle is part of a chain because it has received a valid header and that there is at least one motorist ahead of 
vehicle F that is braking because bit 1 was received high. Furthermore, it has determined that the motorist of vehicle 
F is not braking because bit 2 was received low. In turn, processing unit 20g causes panel 30g to illuminate the "Chain 
Formed" lamp 34 and "Chain Brake" lamp 38 and sends bit 1 high because one of the conditions necessary for sending 
5 bit 1 high has been met: processing unit 20g has received bit 1 high. And because the motorist of vehicle G has applied 
her brakes, transmitted bit 2 is sent high. 

[0036] Finally, vehicle H, the last vehicle in the chain, receives the header "1110" and "11" data information and 
processing unit 20h determines that the vehicle is part of a chain because it has received a valid header, that there is 
at least one motorist ahead of the immediately preceding vehicle that is braking, and that the motorist of vehicle G is 
10 applying her brakes. Consequently, processing unit 20h causes panel 30h to illuminate all three lamps 34, 36, and 38 
and sends bit 1 high and bit 2 low (because the motorist of vehicle H is not yet braking). 

[0037] It should be noted that this motorist of vehicle H is aware of vehicle E's deceleration as soon as that motorist 
applies his or her brakes. The motorist of vehicle H does not have to wait for possible action by the motorists of vehicles 
F or G to apply brakes to know that a potentially hazardous condition exists. In a chain with 1 0 vehicles where the first 
15 vehicle is braking, the present invention will provide the motorist at the end of the chain with this information a full four 
seconds earlier than by relying a on human reaction chain. 

[0038] The foregoing discussion was directed primarily towards multiple vehicles moving at high speeds in close 
proximity to one another. However, the preferred embodiment also provides an enhanced means for detecting a stalled 
vehicle equipped with the invention if its emergency flashers have been activated. To better illustrate, the following 
20 example is provided. 

[0039] A disabled vehicle is partially on the side of a road. The motorist has temporarily left her vehicle to summon 
aid. Assume that the roads are slippery and the weather is foggy with visibility less than 50 meters. The motorist has 
activated her vehicle's emergency flashers thereby causing the processing unit to set transmitted bit 2 high. In addition, 
activation of the emergency flashers causes the RF amplifier of the invention to increase output power, thereby in- 

25 creasing the distance within which a similarly equipped vehicle may receive the transmitted signal. 

[0040] At a distance of approximately 1 00 meters, an approaching vehicle will begin to receive the transmitted header 
and bit 2 high. Consequently, the display panel of the approaching vehicle will indicate that a chain has formed by 
illuminating the "Chain Formed" lamp, and will also indicate that the disabled vehicle has been braked by illuminating 
the "Brake" lamp. Even if there is a vehicle between the disabled vehicle and the motorist, the display panel will illu- 

30 minate the "Chain Formed" and "Brake" lamps, assuming the intermediate vehicle is also equipped with the invention. 
Because RF signals do not degrade in situations where visible light does, the approaching motorist knows that he has 
entered a chain and that brakes or the like are being regularly applied by a vehicle directly ahead, or that a vehicle has 
its emergency flashers activated. Should another vehicle be following this motorist, their panel will indicate that some 
motorist ahead is regularly applying his or her brakes, or that someone has activated their emergency flashers and 

35 that extreme caution should be exercised. This is a situation wherein the "Chain Brake" indicator is very beneficial -- 
even in a situation where a unit in the "chain" is stationary. 

[0041] Even if a vehicle's emergency flashers have not been activated, the preferred embodiment provides a means 
for detecting any vehicle equipped with the invention and whose ignition system is energized when approached from 
the rear of that vehicle. Because the invention and more particularly the preferred embodiment continuously sends at 

40 least the header portion of the transmitted byte, any vehicle equipped with the invention, and approaching from the 
rear of a transmitting vehicle, will receive the header and indicate to the motorist that his or her vehicle is in a chain. 
While detection of a valid header indicates that a chain has formed, detection of the valid header when there are no 
other visual or audible cues to indicate the presence of another vehicle provides the motorist with more, and perhaps 
critical, information relating to upcoming vehicles that might otherwise be undetected. In adverse weather conditions, 

45 this information can be extremely beneficial even without receipt of a "Chain Brake" or "Brake" bit. 

[0042] To illustrate, say in the above described scenario that the motorist has slid off the road and has become 
unconscious. His vehicle is stalled and the emergency flashers have not been activated. Visibility has now decreased 
to less than 5m. Because his ignition is still energized, his emitter.is still transmitting a header signal. An approaching 
vehicle traveling at an appropriately slow speed for the weather conditions will encounter the transmitted signal at 

50 approximately 25m and consequently the "Chain Formed" lamp will illuminate. The fact that the motorist is now part 
of a chain in such adverse weather conditions and the fact that the motorist cannot visibly detect the immediately 
preceding vehicle provides the motorist with enough information so as to indicate that she should exercise extreme 
caution. 

[0043] The inventor acknowledges that the present invention is directed towards each vehicle having the invention. 
55 However, the inventor has provided a means for motorists following an invention equipped vehicle to benefit from its 
presence. A rear deck mounted blue light is coupled to the processing unit and is activated by the same mechanism . 
In this manner, a vehicle following such an equipped vehicle could observe an illumined blue light, thereby indicating 
to the following motorist that if brake lights are not seen, the observed vehicle is part of a chain and that some motorist 
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of a vehicle in the chain has applied his brakes. While the following motorist could not transmit this information to any 
vehicles following him, the motorist benefits from the information possessed by the observed vehicle. 
[0044] In another embodiment of the present invention, a more complex system is proposed that permits the signal 
emanating from emitter 12 to contain information beyond the header plus two a bit signal. For example, the emitted 
signal can be a multiple word binary signal. In this manner, words of information can be sent in packets. 
[0045] In this alternative embodiment, information in addition to "Chain Formed", "Chain Brake", and "Brake" would 
be sent. To illustrate, each vehicle would have an on-board computer that contains information about that vehicle: the 
number and identity of units in the chain, the number and identity of braking units in the chain, the length of the chain 
of units, the average velocity of the units, and mass of the chain, as well as other non-operational information such as 
vehicle identification and motorist information. With this information, a motorist receiving such an information packet 
could be informed as to whether he or she is driving in a safe manner for the particular chain that he or she is a part. 
Another practical use of this information would be to transfer relative velocity information to a vehicle's cruise control. 
The cruise control would increase or decrease the vehicle's velocity in response to the information received about the 
chain. 

[0046] The inventor has contemplated the ability of the present invention to send and receive such data communi- 
cation bi-directionally. In this embodiment, the complex form of the invention is utilized in addition to a forward ly directed 
emitter and a rearwardly directed detector. In this manner, each vehicle comprises a node in the communication net- 
work. By utilizing a standard communications protocol such as ISO X.400, each node could communicate to an adjacent 
node which would then pass this information bi-directionally through the chain of vehicles. The motorist or occupant 
of any vehicle in the chain could specify what information was to be transmitted and what information was to be received 
to or from the chain, or to or from any vehicle in the chain. An enhanced display unit such as a CRT will enhance the 
benefits associated with this embodiment of the invention. 



Claims 

1. An apparatus mounted to a first movable unit for receiving a first directional and identifiable electromagnetic signal, 
or sending a second directional and identifiable electromagnetic signal, said first signal comprising a first portion 
relating to a change in velocity of any moveable unit preceding a second movable unit, wherein said second move- 
able unit immediately precedes said first movable unit, and a second portion relating to a change in velocity of 
said second moveable unit, and said second signal comprising a first portion relating to a change in velocity of 
any movable unit preceding said first moveable unit and a second portion relating to a change in velocity of said 
first movable unit comprising: 

a processing unit; 

a detector coupled to said processing unit for receiving said first signal; 

an emitter coupled to said processing unit for transmitting said second signal; 

a deceleration indicator coupled to said processing unit; and 

means for analyzing said first portion and said second portion of said first signal in order to transmit an ap- 
propriately updated, second directional and identifiable electromagnetic signal; 

wherein the signal strength of said second signal is increased upon the activation of a unit's hazard indicators. 

2. The apparatus of claim 1 further comprising an indicating unit for indicating the reception of said first signal. 

3. The apparatus of claim 1 further comprising an automatic acceleration modifying device activated, in part when 
said processing unit determines that said first signal indicates that a preceding unit is modifying acceleration. 

4. The apparatus of claim 1 further comprising an indicating unit for indicating the detection of said first signal, the 
information contained in said first portion of said first signal, and the information contained in said second portion 
of said first signal. 

5. The apparatus of claim 1 wherein each said signal comprises radio frequency waves having a limited effective 
transmission range. 

6. The apparatus of claim 5 wherein said limited effective transmission range is less than or equal to 50 meters. 

7. The apparatus of claim 5 wherein said radio frequency waves have a high frequency. 
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8. The apparatus of claim 1 wherein said emitter is located on said first movable unit so as to transmit said second 
signal in a direction substantially opposite to the direction of conventional movement and said detector is located 
on said first movable unit so as to receive said first signal in a direction substantially aligned with the direction of 
conventional movement. 

5 

9. The apparatus of claim 1 wherein said deceleration indicator is activated by said first movable unit's braking mech- 
anism. 

10. The apparatus of claim 1 further comprising a visual light source, said light source facing in a direction substantially 
10 opposite to the direction of conventional movement of said first movable unit and activatable by said processing 

unit to indicate deceleration of any moveable unit preceding said first movable unit. 

11. A system comprising a plurality of apparatuses according to any one of the claims 1 to 10 mounted on movable 
units arranged in a chain. 

15 

12. A method for receiving, processing, and transmitting a directional and identifiable electromagnetic signal by a first 
movable unit comprising the steps of: 

(a) receiving a first signal, if present, wherein said first signal comprises information relating to a change in 
20 velocity of any unit preceding said first unit; 

(b) processing said first signal and augmenting said first signal with information relating to a change in velocity 
of said first unit; 

(c) transmitting a second signal wherein said second signal comprises velocity information obtained from said 
first signal as augmented by said processing unit; and 

25 (d) increasing the signal strength of said second signal upon the activation of a unit's hazard indicators. 

13. The method of claim 12 further comprising the step of: 

detecting the presence of said first signal and indicating to an operator of said first unit that said first signal 
has been detected. 

30 

14. The method of claim 12 further comprising the step of: 

detecting the presence of said first signal and indicating to at least one operator of a movable unit following 
said first movable unit that any unit preceding said following movable unit has changed velocity. 

35 15. The method of claim 12 further comprising the step of: 

detecting the presence of said first signal wherein said first signal comprises afirst portion relating to achange 
in velocity of any unit preceding a second movable unit, said second movable unit immediately preceding said first 
movable unit, and a second portion relating to a change in velocity of said second movable unit, and wherein said 
second signal comprises a first portion relating to a change in velocity of any movable unit preceding said first 

40 movable unit and a second portion relating to a change in velocity of said first movable unit. 

16. The method of claim 15 further comprising the step of: indicating to an operator of said first movable unit that said 
first signal has been received. 

45 17. The method of claim 15 further comprising the step of: 

indicating to an operator of said first movable unit that a change in velocity of any movable unit preceding 
said second movable unit has been detected. 

18. The method of claim 15 further comprising the step of: 

50 indicating to an operator of said first movable unit that a change in velocity of said second preceding movable 

unit has been detected. 

19. The method of claim 14 further comprising the steps of: 

55 indicating to an operator of said first movable unit that said first signal has been received; 

indicating to an operator of said first movable unit that a change in velocity of any movable unit preceding said 
second movable unit has been detected; and 

indicating to an operator of said first movable unit that a change in velocity of said second preceding movable 
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unit has been detected. 

20. The method of claim 14 further comprising the step of: 

detecting the presence of said first signal and indicating to at least one operator of a movable unit following 
said first movable unit that any unit preceding said first movable unit has changed velocity. 

21. The system of claim 11 wherein each said movable unit further has a visual light source, said light source facing 
in a direction substantially opposite to the direction of conventional movement of each said movable unit and being 
activatable by said processing unit to indicate deceleration of any preceding movable unit. 

22. The method of claim 1 2 wherein at least one said transmitted signal comprises a unique identifier for a transmitting 
vehicle and wherein said transmitting vehicle can exclusively receive a transmitted signal having said unique iden- 
tifier incorporated therein. 



Paten tanspriiche 

1. Vorrichtung, die an einer ersten beweglichen Einheit zum Empfang eines ersten gerichteten und identifizierbaren 
elektromagnetischen Signals oder zum Senden eines zweiten gerichteten und identifizierbaren elektromagneti- 
schen Signals angebracht ist, wobei das erste Signal einen ersten Abschnitt, der sich auf eine Anderung in der 
Geschwindigkeit irgendeiner beweglichen Einheit bezieht, die zweiten beweglichen Einheit vorangeht, wobei die 
zweite bewegliche Einheit der ersten beweglichen Einheit unmittelbar vorangeht, und einen zweiten Abschnitt 
aufweist, der sich auf eine Anderung in der Geschwindigkeit der zweiten beweglichen Einheit bezieht, und wobei 
das zweite Signal einen ersten Abschnitt, der sich auf eine Anderung in der Geschwindigkeit irgendeiner der ersten 
beweglichen Einheit vorausgehenden beweglichen Einheit bezieht, und einen zweiten Abschnitt aufweist, der sich 
auf eine Anderung in der Geschwindigkeit der ersten beweglichen Einheit bezieht, mit 

einer Verarbeitungseinheit; 

einer mit der Verarbeitungseinheit gekoppelten Erfassungseinrichtung zum Empfang des ersten Signals; 
einer mit der Verarbeitungseinheit gekoppelten Sendereinrichtung zum Senden des zweiten Signals; 
einer mit der Verarbeitungseinheit gekoppelten Verlangsamungsanzeigeeinrichtung, und 
einer Einrichtung zur Analyse des ersten Abschnitts und des zweiten Abschnitts des ersten Signals zum Sen- 
den eines geeignet aktualisierten, zweiten gerichteten und identifizierbaren elektromagnetischen Signals, 

wobei die Signalstarke des zweiten Signals bei Aktivierung von Gefahrenanzeigeeinrichtungen einer Einheit 
erhoht wird. 

2. Vorrichtung nach Anspruch 1 , mit einer Anzeigeeinheit zur Anzeige des Empfangs des ersten Signals. 

3. Vorrichtung nach Anspruch 1, mit einer automatischen Beschleunigungsabanderungseinrichtung, die zum Teil 
aktiviert wird, wenn die Verarbeitungseinheit bestimmt, dass das erste Signal anzeigt, dass eine vorausgehende 
Einheit die Beschleunigung abandert. 

4. Vorrichtung nach Anspruch 1 , mit einer Anzeigeeinheit zur Anzeige der Erfassung des ersten Signals, der in dem 
ersten Abschnitt des ersten Signals enthaltenen Informationen und der in dem zweiten Abschnitt des ersten Signals 
enthaltenen Informationen. 

5. Vorrichtung nach Anspruch 1 , wobei jedes Signal Funkfrequenzwellen mit einer beschrankten wirksamen Sende- 
reichweite aufweist. 

6. Vorrichtung nach Anspruch 5, wobei die beschrankte wirksame Sendereichweite gleich oder kleiner als 50 Meter 
ist. 

7. Vorrichtung nach Anspruch 5 wobei die Funkfrequenzwellen eine hohe Frequenz aufweisen. 

8. Vorrichtung nach Anspruch 1 , wobei die Sendereinrichtung an der ersten beweglichen Einheit derart angeordnet 
ist, dass sie das zweite Signal in eine Richtung sendet, die im wesentlichen zu der Richtung der normalen Bewe- 
gung entgegengesetzt ist, und die Erfassungseinrichtung an der ersten beweglichen Einheit derart angeordnet ist, 
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dass sie das erste Signal aus einer Richtung empfangt, die im wesentlichen mit der Richtung der normalen Be- 
wegung ubereinstimmt. 

9. Vorrichtung nach Anspruch 1, wobei die Verlangsamungsanzeigeeinrichtung durch den Bremsmechanismus der 
5 ersten beweglichen Einheit aktiviert wird. 

10. Vorrichtung nach Anspruch 1, mit einer visuellen Lichtquelle, wobei die Lichtquelle in eine Richtung zeigt, die im 
wesentlichen entgegengesetzt zu der Richtung der normalen Bewegung der ersten beweglichen Einheit ist, und 
durch die Verarbeitungseinheit zur Anzeige einer Verlangsamung irgendeiner der ersten beweglichen Einheit vor- 

10 ausgehenden beweglichen Einheit aktivierbar ist. 

11 . System mit einer Vielzahl von Vorrichtungen nach einem der Anspruche 1 bis 1 0, die an in einer Kette angeordneten 
beweglichen Einheiten angebracht sind. 

15 12. Verfahren zum Empfang, zur Verarbeitung und zum Senden eines gerichteten und identifizierbaren elektromagne- 
tischen Signals durch eine erste bewegliche Einheit mit den Schritten 

(a) Empfangen eines ersten Signals, falls vorhanden, wobei das erste Signal Informationen in Bezug auf eine 
Anderung in der Geschwindigkeit irgendeiner Einheit aufweist, die der ersten Einheit vorausgeht; 
20 (b) Verarbeiten des ersten Signals und Erweitern des ersten Signals mit Informationen in Bezug auf eine 

Anderung in der Geschwindigkeit der ersten Einheit; 

(c) Senden eines zweiten Signals, wobei das zweite Signal Geschwindigkeitsinformationen aufweist, die aus 
dem ersten Signal, wie durch die Verarbeitungseinheit erweitert, erhalten werden; und 

(d) Erhohen der Signalstarke des zweiten Signals bei Aktivierung von Gefahrenanzeigeeinrichtungen einer 
25 Einheit. 

13. Verfahren nach Anspruch 12 mit dem Schritt 

Erfassen des Vorhandenseins des ersten Signals und Anzeigen an eine Bedienperson der ersten Einheit, 
dass das erste Signal erfasst worden ist. 

30 

14. Verfahren nach Anspruch 12 mit dem Schritt 

Erfassen des Vorhandenseins des ersten Signals und Anzeigen an zumindest eine Bedienperson einer be- 
weglichen Einheit, die der ersten beweglichen Einheit folgt, dass irgendeine der folgenden beweglichen Einheit 
vorausgehenden Einheit die Geschwindigkeit geandert hat. 

35 

15. Verfahren nach Anspruch 12 mit dem Schritt 

Erfassen des Vorhandenseins des ersten Signals, wobei das erste Signal einen ersten Abschnitt, der sich 
auf einer Anderung in der Geschwindigkeit irgendeiner einer zweiten beweglichen Einheit vorausgehenden Einheit 
bezieht, wobei die zweite bewegliche Einheit der ersten beweglichen Einheit unmittelbar vorausgeht, und einen 
40 zweiten Abschnitt aufweist, der sich auf eine Anderung in der Geschwindigkeit der zweiten beweglichen Einheit 

bezieht, und wobei das zweite Signal einen ersten Abschnitt, der sich auf eine Anderung in der Geschwindigkeit 
irgendeiner der ersten beweglichen Einheit vorausgehenden beweglichen Einheit bezieht, und einen zweiten Ab- 
schnitt aufweist, der sich auf einer Anderung in der Geschwindigkeit der ersten beweglichen Einheit bezieht. 

45 1 6. Verfahren nach Anspruch 1 5 mit dem Schritt Anzeigen an eine Bedienperson der ersten beweglichen Einheit, dass 
das erste Signal empfangen worden ist. 

17. Verfahren nach Anspruch 15 mit dem Schritt 

Anzeigen an eine Bedienperson der ersten beweglichen Einheit, dass eine Anderung in der Geschwindigkeit 
50 irgendeiner der zweiten beweglichen Einheit vorausgehenden beweglichen Einheit erfasst worden ist. 

18. Verfahren nach Anspruch 15 mit dem Schritt 

Anzeigen an eine Bedienperson der ersten beweglichen Einheit, dass eine Anderung in der Geschwindigkeit 
der zweiten vorausgehenden beweglichen Einheit erfasst worden ist. 

55 

19. Verfahren nach Anspruch 14 mit den Schritten 

Anzeigen an eine Bedienperson der ersten beweglichen Einheit, dass das erste Signal empfangen worden ist, 
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Anzeigen an eine Bedienperson der ersten beweglichen Einheit, dass eine Anderung in der Geschwindigkeit 
irgendeiner der zweiten beweglichen Einheit vorausgehenden beweglichen Einheit erfasst worden ist, und 
Anzeigen an eine Bedienperson der ersten beweglichen Einheit, dass eine Anderung in der Geschwindigkeit 
der zweiten vorausgehenden beweglichen Einheit erfasst worden ist. 

20. Verfahren nach Anspruch 14 mit dem Schritt 

Erfassen des Vorhandenseins des ersten Signals und Anzeigen an zumindest eine Bedienperson einer der 
ersten beweglichen Einheit folgenden beweglichen Einheit, dass irgendeine der ersten beweglichen Einheit vor- 
ausgehenden Einheit die Geschwindigkeit geandert hat. 

21. System nach Anspruch 11 , wobei jede bewegliche Einheit eine visuelle Lichtquelle aufweist, wobei die Lichtquelle 
in eine im wesentlichen zu der Richtung der normalen Bewegung jeder beweglichen Einheit entgegengesetzten 
Richtung zeigt und durch die Verarbeitungseinheit zur Anzeige einer Verlangsamung irgendeiner vorausgehenden 
beweglichen Einheit aktivierbar ist. 

22. Verfahren nach Anspruch 12, wobei zumindest ein gesendetes Signal eine eindeutige Identifizierung fur ein ge- 
sendetes Fahrzeug aufweist, und wobei das sendende Fahrzeug ausschlieGlich ein gesendetes Signal empfangen 
kann, das darin enthalten die eindeutige Identifizierung aufweist. 



Revendications 

1. Appareil monte sur une premiere unite mobile et destine a recevoir un premier signal electromagnetique direc- 
tionnel et identifiable ou a emettre un second signal electromagnetique directionnel et identifiable, le premier signal 
comprenant une premiere portion relative a un changement de Vitesse d'une unite mobile quelconque precedant 
une seconde unite mobile, la seconde unite mobile precedant immediatement la premiere unite mobile, et une 
seconde portion relative a un changement de vitesse de la seconde unite mobile, et le second signal comprenant 
une premiere portion relative a un changement de vitesse d'une unite mobile quelconque precedant la premiere 
unite mobile et une seconde portion relative a un changement de vitesse de la premiere unite mobile, comprenant : 

une unite de traitement, 

un detecteur couple a I'unite de traitement et destine a recevoir le premier signal, 
un emetteur couple a I'unite de traitement et destine a transmettre le second signal, 
un indicateur de deceleration couple a I'unite de traitement, et 

un dispositif d'analyse de la premiere portion et de la seconde portion du premier signal pour la transmission 
d'un second signal electromagnetique directionnel et identifiable convenablement remis a jour, 

dans lequel I'intensite du second signal est augmentee apres I'activation d'indicateurs de risque de I'unite. 

2. Appareil selon la revendication 1, comprenant en outre une unite indicatrice destinee a indiquer la reception du 
premier signal. 

3. Appareil selon la revendication 1 , comprenant en outre un dispositif automatique de modification deceleration 
qui est active en partie lorsque I'unite de traitement determine que le premier signal indique qu'une unite precedente 
modifie son acceleration. 

4. Appareil selon la revendication 1, comprenant en outre une unite indicatrice destinee a indiquer la detection du 
premier signal, I'information contenue dans la premiere portion du premier signal et I'information contenue dans 
la seconde portion du premier signal. 

5. Appareil selon la revendication 1, dans lequel ledit signal comprend des ondes a hautes frequences, ayant une 
portee limitee de transmission efficace. 

6. Appareil selon la revendication 5, dans lequel la portee limitee de transmission efficace est inferieure ou egale a 
50 m. 

7. Appareil selon la revendication 5, dans lequel les ondes a hautes frequences ont une frequence elevee. 
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8. Appareil selon la revendication 1, dans lequel I'emetteur est positionne sur la premiere unite mobile afin qu'il 
transmette le second signal en direction pratiquement opposee a la direction de deplacement normal et le detecteur 
est positionne sur la premiere unite mobile afin qu'il recoive le premier signal en direction pratiquement alignee 
sur la direction du deplacement normal. 

5 

9. Appareil selon la revendication 1 , dans lequel I'indicateur de deceleration est active par le mecanisme de freinage 
de la premiere unite mobile. 

10. Appareil selon la revendication 1 , comprenant en outre une source lumineuse visible, cette source lumineuse etant 
10 tournee en direction pratiquement opposee a la direction du deplacement normal de la premiere unite mobile et 

pouvant etre activee par I'unite de traitement pour indiquer la deceleration d'une unite mobile quelconque precedant 
la premiere unite mobile. 

11. Systeme comprenant plusieurs appareils selon Tune quelconque des revendications 1 a 10, montes sur des unites 
15 mobiles disposees en chaine. 

12. Procede de reception, de traitement et de transmission d'un signal electromagnetique directionnel et identifiable 
par une premiere unite mobile, comprenant les etapes suivantes : 

20 (a) la reception d'un premier signal, lorsqu'il est present, le premier signal comprenant des informations rela- 

tives a un changement de vitesse d'une unite quelconque precedant la premiere unite, 

(b) le traitement du premier signal et I'augmentation du premier signal avec des informations relatives a un 
changement de vitesse de la premiere unite, 

(c) la transmission d'un second signal, le second signal comprenant dea informations de vitesse obtenues a 
25 partir du premier signal quia ete augmente par I'unite de traitement, et 

(d) 1'augmentation d'intensite du second signal lors de I'activation d'indicateurs de risque d'une unite. 

13. Procede selon la revendication 12, comprenant en outre une etape de detection de la presence du premier signal 
et I'indication a un operateur de la premiere unite que le premier signal a ete detecte. 

30 

14. Procede selon la revendication 12, comprenant en outre une etape de detection de la presence du premier signal 
et d'indication a au moins un operateur d'une unite mobile suivant la premiere unite mobile qu'une unite quelconque 
precedant I'unite mobile suivante a change de vitesse. 

35 15. Procede selon la revendication 12, comprenant en outre une etape de detection de la presence du premier signal, 
le premier signal comprenant une premiere portion relative a un changement de vitesse d'une unite quelconque 
precedant une seconde unite mobile, la seconde unite mobile precedant immediatement la premiere unite mobile, 
et une seconde portion relative a un changement de vitesse de la seconde unite mobile, le second signal com- 
prenant une premiere portion relative a un changement de vitesse d'une unite mobile quelconque precedant la 

40 premiere unite mobile et une seconde portion relative a un changement de vitesse de la premiere unite mobile. 

16. Procede selon la revendication 15, comprenant en outre une etape d'indication, a un operateur de la premiere 
unite mobile, que le premier signal a ete regu. 

45 17. Procede selon la revendication 15, comprenant en outre une etape d'indication, a un operateur de la premiere 
unite mobile, qu'un changement de vitesse d'une unite mobile quelconque precedant la seconde unite mobile a 
ete detecte. 

18. Procede selon la revendication 15, comprenant en outre une etape d'indication, a un operateur de la premiere 
50 unite mobile, qu'un changement de vitesse de la seconde unite mobile precedente a ete detecte. 

19. Procede selon la revendication 14, comprenant en outre les etapes suivantes : 

I'indication, a un operateur de la premiere unite mobile, que le premier signal a ete regu, 
55 I'indication, a un operateur de la premiere unite mobile, qu'un changement de vitesse d'une unite mobile quel- 

conque precedant la seconde unite mobile, et 

I'indication, a un operateur de la premiere unite mobile, qu'un changement de vitesse de la seconde unite 
mobile qui le precede a ete detecte. 
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20. Procede selon la revendication 14, comprenant en outre I'etape de detection de la presence du premier signal et 
I'indication, a au moins un operateur d'une unite mobile suivant la premiere unite mobile, du fait qu'une unite 
quelconque precedant la premiere unite mobile a change de Vitesse. 

21. Systeme selon la revendication 11, dans lequel chaque unite mobile a en outre une source de lumiere visible, la 
source de lumiere etant tournee en direction pratiquement opposee a la direction de deplacement classique de 
chaque unite mobile et pouvant etre activee par I'unite de traitement pour indiquer la deceleration d'une unite 
mobile precedente quelconque. 

22. Procede selon la revendication 12, dans lequel au moins un signal transmis precite comprend un identificateur 
unique d'un vehicule de transmission et le vehicule de transmission peut recevoir exclusivement un signal transmis 
ayant I'identificateur unique qui lui est incorpore. 
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